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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic tire which reduced the noise at the time 
of transit in more detail about the pneumatic tire (studless tire) suitable for snow-and-ice road surface 
transit, maintaining the braking engine performance on a snow-and-ice road surface, moreover, the 
manufacture of a pneumatic tire whose this invention was suitable for snow-and-ice road surface transit 
- public funds - it is related with a mold. 
[0002] 

[Description of the Prior Art] A studless tire forms a block in a tread side in order to secure the 
movement engine performance on a snow-and-ice road surface, it prepares slitting of the tire cross 
direction called "SAIPU" in the front face of this block, makes this take charge of the wastewater 
effectiveness and an edge effect, and is maintaining the braking-and-driving-control engine 
performance. 

[0003] From a viewpoint of mainly improving the braking-and-driving-control engine performance on a 
snow-and-ice road surface, various proposals were made also about the configuration of SAIPU and 
development of an old studless tire has resulted by the end of today. Not only the movement engine 
performance but the studless tire excellent in abrasion resistance etc. has been offered by making it into 
the shape of others and zigzag, although the configuration of SAP U especially prolonged in the 
direction of a normal on the front face of a block is made into the shape of a straight line, or making it 
into the shape of a wave. 

[0004] However, even if the demand to the reduction in the noise of a car increases and it is in a studless 
tire in recent years, the noise (SHIZURU sound) produced by SAIPU has been a problem. 
[0005] A SHIZURU sound means the noise of the frequency band 2kHz or more which the tire which 
has a design with much SAIPU in a tread side generates at the time of transit, and is considered to 
generate by the air pumping of the small block which a small block comrade's SAIPU wall surrounded, 
by SAIPU was worn, and was divided into ** SAIPU. 

[0006] Therefore, in order to control generating of a SHIZURU sound, the quickest solution means 
reduced the number of SAP U, but since the movement engine performance at the time of the tire transit 
on a snow-and-ice road surface would fall if the number of S AIPU is reduced, the number of SAIPU 
was secured to some extent and the need of groping for the means for reducing a SHIZURU sound was 
imminent. 

[0007] And it is becoming clear gradually by experiment of this invention persons to have the 
configuration of SAIPU where this SHIZURU sound is prolonged in the direction of a normal on the 
front face of a block, and a close relation. 

[0008] namely, as a configuration of SAEPU prolonged in the direction of a normal on the front face of a 
block For example, in order to investigate the relation of these configurations and SHIZURU sounds 
about the straight-line configuration of drawing 4 (a), the zigzag configuration of drawing 4 (b), the 
wave configuration of drawing 4 (c), and the trapezoid configuration of drawing 4 (d), The tire which 
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gave these was manufactured, and when these measured and compared the SHIZURU sound generated 

at the time of transit, the result of Table 1 was obtained. In Table 1, the measured SHIZURU sound 

volume was displayed as the characteristic which set the case of the straight-line configuration of 

drawing 4 (a) to 100. In addition, in drawing 4 (a) - (d), 4 shows a block and 5 shows SAIPU, 

respectively. 

[0009] 

[Table 1] 
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[0010] Consequently, jn order to control a SHIZURU soun d, it became clear tha t it is most 
advantageous to make the configuration of SAIPU into the trapezoid configuration of drawing 4 (d). 
Moreover, the most suitable configuration needs to be pursued, in order to check that the SHIZURU 
sound generated at the time of transit changes and to control a SHIZURU sound with extent of 
crookedness of the configuration of SAIPU prolonged in the direction of a normal on the front face of a 
block by subsequent experiment even if it is the same trapezoid configuration. 

[001 1] In addition, in the experiment of Table 1, in drawing 4 (b) - (d), are, and extent (deflection width 
of face of tire hoop direction E-E) of crookedness of the pattern of a tire and size, the number of SAIPU 
and the depth, and the configuration of SAIPU is carried out in common, respectively. Manufactured 
each four tires of each SAIPU configuration, equipped the real vehicle with this, it was made to run a 
trial way, and the sound in the car was measured, and it extracted, having filtered [ which was 
generated / 1kHz or more ] it. 

[0012] Since there is a problem that SAIPU is damaged by mold release from the metal mold of the tire 
after tire vulcanization when the configuration is complicated not much, it is constituted from the old 
SAIPU formation cutting edge which protrudes on a metal mold inside on the other hand in order to 
form SAIPU in the block front face of a tread side by the thin metal plate of the abbreviation 
homogeneity which set the metaled plate by the SAIPU configuration and carried out fabrication with a 
press etc. Therefore, SAIPU formed using such a SAIPU formation cutting edge had the fault that 
generating of a SHIZURU sound could not be controlled. 
[0013] 

[Problem(s) to be Solved by the Invention] The 1st purpose of this invention is by devising the 
configuration of SAIPU prolonged in the direction of a normal from the block front face of a tread side 
to offer the pneumatic tire which controlled generating of the SHIZURU sound at the time of transit, 
maintaining the braking engine performance on a snow-and-ice road surface. 

[0014] moreover, the tire manufacture which enabled manufacture of the pneumatic tire the 2nd purpose 
of this invention controlled generating of the SHIZURU sound at the time of transit, maintaining the 
braking engine performance on a snow-and-ice road surface by devising the structure of the SAIPU 
formation cutting edge used at the time of tire shaping vulcanization - public funds - it is in offering a 
mold. 
[0015] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, this invention divides 
two or more blocks by two or more major grooves prolonged in a tread side in a tire hoop direction, and 
two or more minor grooves prolonged crosswise [ tire ]. Are the pneumatic tire which formed SAIPU in 
the front face of these blocks crosswise [ tire ], and it sets in the tire hoop direction cross section of said 
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block. Said S AIPU makes a summary the pneumatic tire which consists of a straight-line-like slitting 
part extended in the direction of a normal from the front face of this block, and a trapezoidal shape 
slitting part projected to the tire hoop direction. 

[0016] Thus, since SAIPU was constituted from a straight-line-like slitting part and a trapezoidal shape 
slitting part projected to the tire hoop direction, while the braking engine performance on a snow-and-ice 
road surface is maintainable, the opportunity for the SAIPU wall comrade at the time of transit to rub 
mutually decreases, and it becomes possible to lessen [ sound / of the frequency band 2kHz or more 
generated at the time of transit / SHIZURU ]. 

[0017] Moreover, this invention which attains the 2nd purpose of the above is the metal mold which 
protruded the plate-like SAIPU formation cutting edge for forming SAIPU in the block front face of the 
tread side of a tire on the inside, the pneumatic tire manufacture which formed the concave in the 
location corresponding to said spacing of the part except crosswise both the edges of the field of another 
side of this SAIPU formation cutting edge while forming two or more concaves in the vertical direction 
at the predetermined spacing at the part except crosswise both the edges of one field of said SAIPU 
formation cutting edge — public funds — let a mold be a summary. 

[0018] Thus, since the concave was formed in the SAIPU formation cutting edge, manufacture of the 
pneumatic tire which controlled generating of the SHIZURU sound at the time of transit is attained, 
maintaining the braking engine performance on a snow-and-ice road surface. Furthermore, while 
securing, the endurance of a SAIPU formation cutting edge, mold release from the metal mold of the tire 
after tire vulcanization can be made easy. 
[0019] 

[Embodiment of the Invention] Hereafter, an accompanying drawing is quoted and the operation gestalt 
of this invention is explained. In each drawing, the same component attaches the same sign and the 
duplicate explanation is omitted. 

[0020] Two or more blocks 4 with which it was divided by two or more major grooves 2 which the tread 
side where drawing 3 shows 1 operation gestalt of the first invention is a top view a part, and are 
prolonged in the tread side 1 at tire hoop direction E-E, and two or more minor grooves 3 prolonged 
crosswise [ tire ] are formed, and three SAJDPU 5 is formed in the front face of these blocks 4 crosswise 
[tire]. 

[0021] Although drawing 3 showed the case where SAIPU 5 formed in the block 4 had not arrived at 
even the crosswise edge of block 4, the number of SAIPU 5 which a major groove 2 may be made to 
open SAIPU 5 for free passage, and is formed in block 4 is not limited, either. 

[0022] Drawing 1 is the A-A view sectional view of drawing 3 , and the tire hoop direction cross section 
of block 4 is shown. In the direction of a normal of block surface 4a to block surface 4a Straight-line- 
like slitting partial 5a and trapezoidal shape slitting partial 5b projected to the tire hoop direction 
following this, SAIPU 5 which consists of trapezoidal shape slitting partial 5b projected to the tire hoop 
direction located in the opposite side to the central production of said straight-line-like slitting partial 5a 
following this and straight-line-like slitting partial 5a which follows this further has extended. 
[0023] In addition, although drawing 1 showed the case where next-to-each-other formation of the two 
trapezoidal shape slitting partial 5b was carried out, trapezoidal shape slitting partial 5b may be one, 
and, also in three or more, it is contained. However, as shown at drawing 1 in the case of two or more, 
trapezoidal shape slitting partial 5b is good to adjoin each other, and to form so that it may be mutually 
located in the opposite side to the central production of straight-line-like slitting partial 5a. 
[0024] Drawing 2 is an explanatory view for explaining the configuration of SAIPU 5 of drawing 1 , and 
since the opportunity of SAIPU 5 for the wall comrade of S AIPU 5 to rub mutually during transit 
decreases so that the crookedness degree of trapezoidal shape slitting partial 5b shown in drawing 1 is 
large, it is advantageous to reduction of a SHIZURU sound. Although it is so advantageous that the 
include angle theta which 5d of surfaces of trapezoidal shape slitting partial 5b and oblique side 5c 
specifically make is large and the vertical distance x between the central production of straight-line-like 
slitting partial 5a and Chuo Line of 5d of surfaces is large at contrast with pitch die-length y of 
trapezoidal shape slitting partial 5b If these are enlarged not much, it will become the failure of the mold 
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release from the metal mold after tire vulcanization. 

[0025] Then, the vertical distance x between the central production of straight-line-like slitting partial 5a 
and Chuo Line of 5d of surfaces is carried out to more than the slitting spacing t of S AIPU 5, the include 
angle theta which 5d of surfaces of trapezoidal shape slitting partial 5b and oblique side 5c make is good 
to carry out 50 degrees - 90 degrees , and there is effectiveness in reduction of a SHIZURU sound by 
this. 

[0026] If it becomes easy to produce the crack in the part which will cany out opening to block surface 
4a of SAP U 5 on the other hand if die-length e of straight-line-like slitting partial 5a near block surface 
4a is made not much small and die-length f of straight-line-like slitting partial 5a near the pars basilaris 
ossis occipitalis of SAIPU 5 is made not much small, the wall of SAIPU 5 will become easy to rub 
mutually, and the reduction effectiveness of a SHIZURU sound will be lost. Therefore, die-length e and 
die-length f of straight-line-like slitting partial 5a are good to determine suitably by relation with depth d 
of whole SAIPU 5 in consideration of the size of a tire, or the magnitude of block 4 each time. 
[0027] Drawing 5 is drawing showing 1 operation gestalt of the SAIPU formation cutting edge 10 in the 
second invention, drawing 5 (a) shows a front view and drawing 5 (b) shows the B-B view sectional 
view of drawing 5 (a), respectively. As shown in one field of the SAIPU formation cutting edge 10 
which consists of a plate at drawing 5 (a), two or more concave 1 la is set in the vertical direction, 
predetermined spacing is formed in the part except crosswise both edge 10a, and as shown in drawing 5 
(b), concave 1 lb is formed also in the location corresponding to spacing of said concave 1 la of the field 
of another side at the part except both crosswise edges. 

[0028] In addition, in drawing 5 (a) and (b), only the real significant part which actually forms SAIPU as 
a SAIPU formation cutting edge 10 is indicated, and the publication of the part which equips the inside 
of tire metal mold with the SAIPU formation cutting edge 10 is omitted. 
[0029] While being able to perform smoothly mold release from the metal mold of the tire after 
vulcanization by facing carrying out vulcanization shaping of the tire, replacing the SAIPU formation 
cutting edge 10 obtained by the above with the SAIPU formation cutting edge used so far, equipping 
metal mold and carrying out vulcanization shaping Since thickness t of the SAIPU formation cutting 
edge 10 is secured in the part of crosswise both edge 10a in spite of formation of Concaves 1 la and 1 lb, 
Endurance comparable as the straight-line-like SAIPU shaping cutting edge with which Concaves 1 la 
and 1 lb are not given is shown, and it can be useful to the improvement in the productivity of a 
pneumatic tire which reduces a SHIZURU sound, maintaining the movement engine performance at the 
time of snow-and-ice road surface transit. 

[0030] As for channel depth h of Concaves 1 la and 1 lb, it is desirable to carry out by 0.25 to 0.75 times 
the thickness t of the SAIPU formation cutting edge 10 here, and in order that the wall comrade of 
SAP U may take care not to rub, when workability is taken into consideration, as for the width of face g 
of Concaves 1 la and 1 lb, it is desirable to make it 0.3mm or more. 

[003 1] It becomes impossible to control generating of a SHIZURU sound as channel depth h of 
Concaves 11a and 1 lb is less than 0.25 times of thickness t of the SAIPU formation cutting edge 10, and 
while trouble arises from the metal mold of the tire after vulcanization to mold release in ** 0.75 times, 
a problem arises in the endurance of the SAIPU formation cutting edge 10. Moreover, as for the range of 
the vertical direction of the concaves 1 la and 1 lb arranged with the SAIPU formation cutting edge 10, it 
is good that it is 0.3 to 1.0 times the vertical lay length k of the SAIPU formation cutting edge 10. 
[0032] 

[Example] Tire size : ** 185 / 65R14, the tread pattern shown in drawing 1 R> 1 - drawing 3 , The block 
of a tread side : 30mm (rectangle) of 45mm x cross direction of hoop directions, SAIPU : The number of 
trapezoidal shape slitting partial 5b which carries out t= 0.4mm and d= 7mm in common, and is shown 
in drawing 1 , While changing the include angle theta shown in drawing 2 , distance x, and pitch die- 
length y, respectively, manufactured nine sorts of four tires which made other specifications the same, 
respectively, equip a real vehicle and it was made to run a trial way, and only the noise 1 kHz or more 
was extracted among the sounds in the car under transit, having covered the filter. 
[0033] It indicated by the characteristic in Table 2, having used as 100 extract sound volume of the tire 
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(henceforth a "criteria tire" in this example) which gave straight-line-like SAIPU which does not have 
trapezoidal shape slitting partial 5b in the result. Effectiveness is in control of generating of a SHIZURU 
sound, so that an index number is small. 
[0034] 
[Table 2] 
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Tires 1-9 (this invention tire) can be compared with a criteria tire (conventional tire), and can control 
generating of a SHIZURU sound so that clearly from Table 2. 

[0035] ** The generating situation of a SHIZURU sound with four criteria tires which manufactured 
four tires using the metal mold which formed the SAIPU formation cutting edge 10 shown in drawing 5 
in the inside (this invention tire), and manufactured the straight-line-like SAIPU formation cutting edge 
which does not give Concaves 1 1 a and 1 lb using the metal mold formed in the inside was compared. 
[0036] In addition, also in which SAIPU formation cutting edge, the thickness t was set to 1.5mm, and 
30mm and vertical direction die-length k were set to 7mm for width of face j. About the concaves 1 la 
and 1 lb of the SAIPU formation cutting edge 10, 1 .0mm and crosswise die-length i were set to 20mm, 
and channel depth h was set to 0.8mm for width of face g. 

[0037] When the specification and test method of a tire except the configuration of SAIPU were made 
the same as the case of the above-mentioned ** and the SHIZURU sound was measured, it checked 
having reduced the SHIZURU sound of a car in the car [ equipped with this invention tire ] about 5% as 
compared with the SHIZURU sound of the car equipped with a criteria tire (conventional tire). 
[0038] 

[Effect of the Invention] By the first invention, as explained above, since the configuration of SAP U 
was devised, that the wall comrade of SAIPU rubs during transit of a tire decreases, and generating of a 
seeds sound can be controlled. Moreover, since the number of SAIPU is not reduced, it becomes 
maintainable [ the braking engine performance on a snow-and-ice road surface ]. 
[0039] In the second invention, since the structure of a SAIPU shaping cutting edge was devised, it 
becomes possible about manufacture of the pneumatic tire which controlled generating of the SHIZURU 
sound at the time of transit, maintaining the braking engine performance on a snow-and-ice road surface. 
Furthermore, while improving the endurance of a SAIPU shaping cutting edge, mold release from the 
metal mold of the tire after vulcanization can be made easy, and the productivity at the time of tire 
manufacture can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire which is a pneumatic tire which divided two or more blocks by two or 
more major grooves prolonged in a tread side in a tire hoop direction, and two or more minor grooves 
prolonged crosswise [ tire ], and formed SAIPU in the front face of these blocks crosswise [ tire ], and 
consists of a straight-line-like slitting part which said SAIPU extends in the direction of a normal from 
the front face of this block, and a trapezoidal shape slitting part projected to the tire hoop direction in the 
tire hoop direction cross section of said block. 

[Claim 2] The pneumatic tire according to claim 1 which consists of the straight-line-like slitting part 
which said SAIPU extends in the direction of a normal on the front face of a block, a trapezoidal shape 
slitting part following this, and a straight-line-like slitting part following this. 
[Claim 3] The pneumatic tire according to claim 1 or 2 whose vertical distance between the central 
production of said straight-line-like slitting part and Chuo Line of the trapezoid surface of said 
trapezoidal shape slitting part is more than slitting spacing of SAIPU. 

[Claim 4] Claim 1 whose include angle of the trapezoid surface of said trapezoidal shape slitting part 
and an oblique side to make is 50-90 degrees thru/or the pneumatic tire of three given in any 1 term. 
[Claim 5] Claim 1 to which the trapezoidal shape slitting part which said trapezoidal shape slitting part 
is plurality, and adjoins each other is mutually located in the opposite side to the central production of a 
straight-line-like slitting part thru/or the pneumatic tire of four given in any 1 term. 
[Claim 6] the pneumatic-tire manufacture which was the metal mold which protruded the plate-like 
SAIPU formation cutting edge for forming SAIPU in the block front face of the tread side of a tire on 
the inside, and formed the concave in the location corresponding to said spacing of the part except 
crosswise both the edges of the field of another side of this SAIPU formation cutting edge while forming 
two or more concaves in the vertical direction at the predetermined spacing at the part except crosswise 
both the edges of one field of said SAIPU formation cutting edge - public funds -- a mold. 
[Claim 7] the pneumatic tire manufacture according to claim 6 whose channel depth of said concave is 
0.25 to 0.75 times the thickness of said SAIPU formation cutting edge — public funds - a mold. 
[Claim 8] the pneumatic tire manufacture according to claim 6 or 7 whose width of face of said concave 
is 0.3mm or more - public funds - a mold. 
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